BACKGROUND
The public health and medical fields have devoted considerable attention to the timing, context and sequelae of adolescents' sexual initiation, [1] [2] [3] [4] which we define here as vaginal intercourse. Although research shows that a number of other sexual behaviors are increasingly associated with virginity loss, especially among same-sex couples, [5] [6] [7] the current paper refers to virginity loss as vaginal intercourse. The experience of first vaginal intercourse is imbued with enormous personal and cultural significance, 5 as well as important connections to future health behaviors such as contraceptive use 8 and protection against STIs. 9 First vaginal intercourse has also been understood as an important touchstone of adolescent development, one in which young people learn to engage in romantic and/or sexual relationships. 10 Given the intensity of the scientific and political spotlight on first sexual intercourse, it is surprising that we know so little about how young people talk-or fail to talk-about how and when to engage in intercourse for the first time. With a few qualitative exceptions from the UK 11 and Australia, 12 minimal research has explored whether young people discuss intercourse beforehand, or rather if intercourse unfolds in a wordless, albeit consensual, fashion -a natural step in the progression of other sexual events. 13 Moreover, although not demonstrated empirically, young people who do not or cannot speak directly about whether to engage in intercourse for the first time may be unlikely to discuss, let alone use, contraception, and such silences may set patterns for future sexual relationships. Thus, examining the prevalence and type of communication about first intercourse may highlight an important point of intervention in young adults' sexual health.
Researchers have explored the degree to which adolescents discuss contraception or STIs before having vaginal intercourse for the first time. Evidence suggests that those who talk about pregnancy and STI prevention methods beforehand are more likely to use protective methods, both at first and subsequent sexual intercourse episodes. 8, 13, 14 Nationally, representative data from the National Longitudinal Study of Adolescent Health indicate that 53% of young women and 45% of young men report having discussed contraception or STIs before having first intercourse. 13 but we still know little about the timing, content, or context of these conversations. For example, do they occur in the weeks, days, or mere moments before intercourse? Or to what degree does intercourse "just happen" versus result from premeditation or preparation? Furthermore, despite significant overlap, discussions about contraception do not automatically equal discussions about whether to have intercourse at all.
The Potential Influence of Gender and Race on Consent Patterns. As Karen Pliskin has written, "For many people in the United States, it is easier to have sex than talk about it" (p 89). 15 For young people, sexual communication challenges may be particularly severe. 12, [16] [17] [18] Scholarship from the UK has shown how sexual ambiguity, while undermining conversations about contraception, 19 can actually be adaptive for young people, for example, in protecting oneself or one's partner from rejection or from making false assumptions. 16 Youth can perceive direct communication about sex to be too formal, too presumptuous, or especially for young women, 20, 21 too forward. 16, 19 Gender is likely to strongly influence communication, or lack thereof, during first sexual intercourse. 21 A sexual doublestandard that expects or even promotes young men's active heterosexuality but stigmatizes "promiscuity" in young women may render young women especially unlikely or unwilling to discuss intercourse. 5, 7, 22 Fear of appearing too sexual could lead many young women to say that intercourse "just happened" instead of discussing or planning for it and/or preparing to use contraception. 7 Conversely, gendered sexual scripts of women as sexual gatekeepers and men as boundary-pushers or aggressors, even when this role is unwanted, 23 may mean that women are the ones to provide the verbal green light for first intercourse, while men remain silent assenters -or aggressors. 24 Moreover, although a "boys will be boys" approach in our culture has given young men more sexual autonomy than young women, it also may have given young men the short shift in school or family-based sexuality education, affording them few tools such as sexual communication skills. 20 Race and ethnicity have also been shown to influence sexual debut, including its timing, 25, 26 10, 13 Compared to gender, however, we know far less about the processes through which race shapes sexual relationships, communication, or consent. To our knowledge, no data exists that compares whites and blacks on type of consent provided at first intercourse; these differences could possibly shed light on racial differences in contraceptive use.
Other possible influences hypothesized to influence type of consent (but not always empirically proven) include the following variables: (1) age at first intercourse, with younger individuals less likely to have fullydeveloped sexual self-efficacy, and thus less likely to provide verbal consent; (2) partner's age and/or the age gap between partners; with larger age gaps associated with greater likelihood of intercourse occurring at all in young people's relationships 29 and lower rates of contraceptive use when intercourse does occur, 30 and which possibly undermines verbal consent; (3) type of relationship with one's first intercourse partner, with longer term, more intimate, familiar relationships associated with greater likelihood of verbal consent; (4) levels of guilt and anxiety at first intercourse which are potentially inversely associated with sexual comfort and verbal consent; 31 (5) under the influence of alcohol or drugs at the time of first intercourse, a phenomenon commonly linked to sex among teenagers and young adults, 32 which is likely to subvert verbal consent; and (6) religiosity, with stronger religiosity associated with deeper guilt about sex, as well as less sexual knowledge, both of which could undermine verbal consent. 33 
PURPOSE
The literature reviewed above provides a theoretical basis for some of the ways in which gender, race and other factors may influence communication about first heterosexual intercourse. However, the ultimate goal of this study is not to exhaustively document the multiple socio-cultural nuances of sexual communication among young people. Rather, the study aims to gauge the prevalence of implied versus verbal consent at first intercourse among a U.S. college population, to assess effects of type of consent on contraceptive use, and to explore ways in which gender, race and other covariates may influence both.
METHODS

Procedures
An anonymous 127-item questionnaire about sexual behavior and attitudes was administered to students at four different universities-public universities in Texas and Wisconsin, a historically black university in North Carolina, and a religiously-affiliated private university in North Carolina. Human subject protocols for the study were reviewed and approved by the Institutional Review boards of all four universities.
In the data collection process, the principal investigators at Wisconsin and Texas obtained cooperation from numerous professors at each of the four universities. In order to obtain representative samples from each university, classes were chosen to reflect a broad range of academic majors and a similar distribution of freshmen, sophomores, juniors and seniors. A total of 57 faculty members were approached, and 53 permitted investigators to use their classes (four said "no" due to pending class work during the week they were approached). The survey was administered in lower-and upper-division classes in general education, social sciences, business and family studies. The classes were not selected to maximize gender distribution; at all four universities, more female than male students were enrolled, and, in some courses (e.g., family studies and psychology), significantly more women than men typically enrolled. Acquaintanceship with the professors by the primary investigators was not a criterion for the selection of their classes.
During the class period devoted to the survey, using a script, the primary investigators explained the survey procedures for the study, assuring potential respondents that their participation was voluntary and anonymous. They were then given a cover letter, certifying IRb approval, and a copy of the questionnaire. Students were instructed that if they did not wish to participate, they were to return the questionnaire uncompleted. After completion of the questionnaire, which took approximately 45 minutes, it was deposited by the student into a ballot box at the front of the room before exiting. A research assistant monitored the return of the questionnaires. Response rates were in excess of 90%. No incentives of any kind were offered for participation.
The survey questions were drawn from an item pool that had been developed during extensive pretesting and previous surveys administered by the primary investigators over several decades of sexuality research. The questions are not part of a scale, but rather are stand alone items, many of which have appeared elsewhere. 31, 34, 35 One exception is the question about type of consent at first vaginal intercourse, which was developed especially for this study. A questionnaire containing the consent item was pretested on two previous occasions, establishing face validity for the item. because this item was not part of a scale, tests for reliability were not conducted. The topic was borne out of sexuality courses taught by one of the investigators; in-class discussions regarding how fondling, fingering and other sexual activities can lead to intercourse led the investigators to the conceptualization of implied versus verbal consent.
31
Sample and Participants
Altogether, 3,186 students were surveyed, including 2,030 women and 1,155 men. The sex ratio was a function of the classes in which the survey was conducted, which have a disproportionate number of female students. Our research question in this paper pertains to consensual sex at first vaginal intercourse. Thus, only students who had engaged in vaginal intercourse at least once were included in the analyses (N=2,420, or 76% of the total sample). Respondents older than age 25 (N=257) were excluded, as were graduate students (N=9) and those who gave no response (N=2) or who responded "not applicable" (N=16) to the question on class standing. Given our interest in premarital sexual activity, the sample was limited to never-married respondents (which excluded 173 married, divorced, separated, or widowed students). Students who identified as lesbian, bisexual, or gay (N=65) were also excluded, since the focus was on those primarily engaged in heterosexual behaviors, which would affect their exposure to unintended pregnancy and contraceptive use. Finally, we excluded those respondents who reported that their first intercourse experience was non-consensual (N=79) or who did not remember (N=51).
Compared to non-Hispanic whites (N=2,271) and blacks (N=650), the sample contained exceedingly small numbers of Hispanic (N=165), Asian (N=54), American Indian (N=13), or multiracial (N=15) students to conduct separate analyses by gender and race/ethnicity. The sample was thus restricted to non-Hispanic whites and blacks. Fortunately, a sufficient number of black respondents allowed for separate analyses by race, which was important given the significance of race interactions in the models. These exclusion and inclusion criteria resulted in a final sample of 1,883 students (59% of the original sample), with 254 black women, 910 white women, 205 black men, and 514 white men.
Measures
Type of Consent. Respondents were asked if they voluntarily consented to their first sexual intercourse experience, or if they had intercourse against their will. Responses included yes, implied consent; yes, verbal consent; no, against my will; and do not remember.
Contraceptive method at first sexual in-tercourse. Respondents were asked if they or their sex partner used a contraceptive method during their first episode of sexual intercourse, and those who said "yes" were asked to choose which method(s) from a list. For the purposes of this analysis, we created a three-category contraceptive variable: (1) any condom use, which included respondents who used a condom alone or in conjunction with another method (e.g., oral contraceptives); (2) use of any method other than condoms; and (3) no method. We created an "any condom use" category because we hypothesized that condom use could create a proxy for consent in many sexual scenarios.
Statistical Analyses because our sample contained sufficiently large sub-samples to separately explore individual patterns within the four racegender groups (black women, white women, black men, white men), we ran all analyses separately by these four groups unless otherwise indicated. Our decision to do so was influenced by the strong and persistent effect of gender and race on sexual attitudes and practices, as well as the significant outcomes of our tests for race and gender interactions in the primary set of multivariate regressions, which warranted separate regressions for each race-gender group. Conducting four separate regressions allowed for explorations of the unique findings for each of these groups, rather than white respondents' patterns overpowering those for black respondents, or women's findings overpowering those for men, given the larger sample sizes of both former groups.
In descriptive analyses, we conducted Chi-square tests and t-tests as appropriate by race, gender, and the covariates (Table  1) . In other words, we explored whether the four race and gender subgroups displayed significantly different means or proportions of the descriptive variables. In univariate analyses, we compared verbal and nonverbal consent with respect to covariates by running individual logistic regressions between each of the covariates and the consent variable (Table 2) . Doing the latter not only provided univariate odds ratios, but it also indicated which factors should potentially be included in multivariate models. Retaining all 15 covariates for the multivariate models was not an option due to small subsamples (e.g., 205 black men), plus we wanted to capture only those factors strongly associated with consent. Thus, those variables with a univariate odds ratio P value of 0.20 or less were retained for purposes of building multivariate models with the consent variable as an outcome; those with a P value of greater than 0.20 were dropped from multivariate analyses. We used a conservative cutoff of 0.20 versus 0.05 in order to eliminate the risk of dropping variables from the multivariate models that were borderline significant in univariate analyses but could become statistically significant when other variables were taken into account.
In building multivariate models with non-verbal consent as the outcome (Table  3) , we began with those variables that had been significant in univariate analysis at a level of P<0.20, then proceeded to drop those covariates that were not significantly associated with consent at the P<0.10 level. We used this more liberal definition of significance to account for the smaller denominators used in testing models for black women (N=254) and black men (N=205). Likelihood ratio tests were used to gauge the overall significance of variables for which at least one category was significantly associated at the P<0.10 level. For example, if only one of the individual religious denominations (e.g., Catholicism) was associated with type of consent at the P<0.01 level, then we ran a likelihood ratio test for the religion variable at large.
In the final stage of our analyses, we used multivariate logistic regression to assess whether, in controlling for covariates, type of consent could help predict lack of contraceptive use at first sexual intercourse (Table 4) . In these analyses, interaction tests indicated that gender-but not race-significantly mediated the relationship between consent and contraceptive use. Thus, we ran two regressions only; one for women and one for men.
RESUlTS
Description of Participants
The mean age of respondents was 20.2 years, with a standard deviation of 1.6. Table 1 contains the means and percent distributions of the covariates, both for the total sample and for each race-gender group, with Chi-square tests and t-tests assessing differences as appropriate by race and gender. Overall, one in two respondents provided implied, nonverbal consent versus verbal consent at first intercourse (49%) ( Table 1) . black men were the most likely to have provided nonverbal consent at first sexual intercourse (61%), followed by white men (55%), black women (51%), and white women (43%).
One-in-four respondents (25%) reported that neither they nor their partner used a method of contraception at first sexual intercourse. black men were most likely to have reported that no method was used (41%), followed by white men (30%), black women (27%), and white women (19%). Among those who did use contraception, condoms were the most preferred method; only 4% of respondents reported use of a contraceptive method other than condoms at first intercourse. Table 2 displays the results of univariate logistic regressions that tested the strength of the association between nonverbal consent and the covariates. All figures presented in the following text are statistically significant at the P<0.05 level unless otherwise noted. Those characteristics significantly associated with nonverbal consent at first sexual intercourse differed by race and gender, although there were a few areas of overlap. Type of contraceptive use was the only covariate significantly associated with nonverbal consent among all four groups. Moreover, in three of the four groups, those respondents who used no method of contraception at first sexual intercourse were significantly more likely to have provided nonverbal, implied consent compared to those who used condoms (OR for black women=2.7, white women=1.9, white men=1.9). This relationship was not 
Univariate Results
Multivariate Results
Predictors of Nonverbal Consent. Regarding multivariate models with consent as the outcome, significant race-gender interactions warranted separate regressions for each race-gender group. In the final four regressions, covariates were retained only if at least one category within the variable was associated with consent at the P<0.10 level (e.g., if Catholicism was significantly associated with consent, the religion variable at large remained in the model even if other denomination categories were not significantly associated with consent). As with the univariate results, few variables were consistently associated with nonverbal consent across the four gender-race groups. For three of the groups (black women, white women, and black men), respondents who used no contraceptive method at first intercourse were approximately two times as likely as people who used condoms to provide nonverbal (versus verbal) consent (OR for black women, white women=2.0, black men=1.9). That relationship was not significant for white men, although men who used a method other than condoms were significantly less likely to have given nonverbal consent (OR=0.6).
Sexuality education variables were important in predicting nonverbal consent among White respondents in several ways. For both white women and men, older age when one learned about contraception was associated with greater odds of nonverbal consent at first sexual intercourse. White women who had never had a sexuality education class in school were 2.8 times as likely to have given nonverbal consent as women with at least some sexuality education history. Moreover, white men who classified their sexuality education from their parents as "inadequate" were 1.7 times as likely to have provided nonverbal consent as did those who classified it as "adequate." Level of religiousness and devotion also significantly predicted nonverbal consent in all groups except black women. Among both white women and black men, compared to those who said they were "less religious," those who identified as "more religious" were significantly more likely to give nonverbal consent (OR for white women=1.8, black men=3.2). Among white men, those who identified as religiously "devout" were 2.3 times as likely to provide nonverbal consent as those who reported they were "not devout."
Nonverbal Consent as a Predictor of Non-contraceptive Use at First Intercourse.
We explored whether, in holding all the covariates constant, nonverbal consent could help predict lack of contraceptive use at first sexual intercourse. Unlike in the previous multivariate analyses, we left all covariates in the model, regardless of their significance. Furthermore, in these analyses, interaction tests indicated that gender-but not racesignificantly mediated the relationship between consent and contraceptive use. Thus, we ran two regressions only: one for women and one for men.
Results indicate that implied, nonverbal consent does help predict lack of contraceptive use at first sexual intercourse in multivariate models, but only significantly so for women. Women who provided nonverbal consent were 2.3 times as likely as women who provided verbal consent to report that neither they nor their partner used a contraceptive method. The relationship was in the expected direction for men (OR=1.3), but was not statistically significant.
Moreover, in the multivariate model for women, type of consent was one of only three statistically significant predictors of no contraceptive use at first intercourse, in addition to age at first intercourse (OR = 0.8) and partner's age at first intercourse (OR = 1.1). Among men, the only significant predictors of no contraceptive use at first sexual intercourse were age at first intercourse (OR = 0.8), age at which one first learned about contraception (OR = 1.1), and considerable or extreme guilt (versus no or slight guilt) at first sexual intercourse (OR = 2.9).
DiSCUSSiON
In this study of U.S. college students, a striking one-in-two respondents reported providing implied versus verbal consent for first sexual intercourse. In multivariate analyses, nonverbal consent was a significant predictor of lack of contraceptive use at first intercourse for women, but not for men.
Few factors consistently predicted nonverbal consent among the four subgroups in our analysis (black women, white women, black men, white men), suggesting the need for continued sensitivity to the influence of gender and race on sexual initiation and development. However, perhaps more of interest are the areas of overlap between the four groups. For example, a number of variables hypothesized to influence type of consent were not significantly associated for most or all groups (e.g., relationship status, age or partner's age at first intercourse, or level of guilt at first intercourse). Further, contraceptive use was one of the few variables consistently associated with consent across race and gender. For all groups except white men, those who used no method of contraception at first intercourse were significantly more likely to have provided implied versus verbal consent.
Taken together, these findings confirm the hypothesis that young people who do not discuss whether to engage in vaginal intercourse for the first time are less likely to use contraception. These intuitive results are hardly surprising, but they nonetheless add an important layer to our current conceptual model of sexual development, in particular, how young people adopt, or fail to adopt, behaviors that will keep them healthy once they decide to become sexually active. At the very least, future studies of adolescent sexual behavior should assess for type of consent. Our results also highlight an important point of intervention in young adults' sexual health. The ability to clearly communicate one's wishes for or against certain sexual activities can help young people voice their needs and wants, as well as meet their goals concerning the avoidance of pregnancy and disease prevention.
Of course, sexual intents or wishes are not always clearly defined phenomena, especially among young people just learning how to engage in sexual and romantic relationships. In a culture with many mixed messages about young people's sexuality, such desires are often ambiguous, 16 and poor communication skills can only further obfuscate them. In some ways, equivocally conveying desires to a partner requires particularly fine-tuned sexual communication skills in which few young people have been trained or rehearsed. One recent analysis found that a significant minority of young women and men had engaged repeatedly in sexual activities that they disliked (e.g., oral sex, anal intercourse), even though these activities were presumably consensual. 36 Other scholarship has documented the blurry line between wantedness and unwantedness when it comes to consensual sex, for young women in particular. 37, 38 In other words, neither verbal nor nonverbal consent automatically equates to wantedness, or vice versa. Young women may feel pressure to engage in sexual intercourse to affirm a relationship or please one's partner, 22, 39 or feel ambivalent about their sexual desires given the socio-cultural stigmatization of young women's sexuality. 7 Thus, although verbal consent provides a better indication of intent than implied consent, it is hardly an unmistakable indicator of one's own desires, nor is it a direct path to sexually protective behaviors such as contraceptive use.
Limitations
Along those lines, results from this analysis should be interpreted with awareness of the study's limitations. Our assessment of "consent" is based on data from a close-ended, categorical question. We know Given recall issues, some respondents may not have correctly remembered all of the specifics of their first intercourse experience. Studies have shown that respondents can misclassify earlier reports of their age at first intercourse, 40, 41 and the issue of consent may also be prone to misclassification. but other studies have found very strong consistency of reports of age at first intercourse, especially among younger adults. 42 First sexual intercourse is likely to be a vivid event for many respondents, 5, 43 and the time gap between first intercourse and the reporting of this event will be shorter in a sample of college students than in a sample of older adults. Furthermore, dichotomous or categorical measures can increase the reliability of self reporting of sexual behaviors; several studies document that accuracy decreases as the frequency of the target behavior increases, with low-frequency events more salient. 44 Finally, information on first sexual intercourse always depends on self-report, so the importance of assessing sexual health behaviors as part of research activities necessitates the use of self report measures. 45 Further, given this study's use of a nonrandom sample of non-Hispanic white and black students at four universities, results cannot be extrapolated to all U.S. college students. We encourage future studies of consent to explore whether similar findings would emerge from more representative samples. While our sample represents college students from four distinct regions, analyses did not include school location as a possible predictor, even though region has been shown to influence sexual attitudes and behaviors. 46 However, family background and race have been found to be more influential than region or religion in shaping sexual attitudes and behavior. 34 Thus, in the spirit of more parsimonious models, we deliberately excluded region from the analyses.
Despite these limitations, our data allowed us to conduct an exploratory study of a previously understudied topic: the prevalence of implied versus verbal consent at first intercourse, and the implications of type of consent for healthier contraceptive behaviors at first sexual intercourse. We have attempted to make manifest an aspect of sexual initiation unexplored in the previous literature and to highlight a potentially critical point of sexual health intervention.
TRANSlATiON TO HEAlTH EDUCATiON PRACTiCE
Our study strongly underlines the need for increased instruction in sexual communication skills among both young women and young men. 10, 14 Teaching young people about contraceptive methods will lead to little benefit if they do not have the tools to discuss how and when to use them with their partners. The parameters of "comprehensive sexuality education" must expand to include sexual fluency and verbal communication skills. Although few programs help young people identify and articulate their sexual preferences and health needs, several researchers have explored how to improve sexual communication as a way to enhance prevention of unintended pregnancy and HIV. For example, Lear 47 has found greater sexual empowerment and sexual responsibility among those young adults who incorporate a degree of fun and humor into their sexual communication. Along similar lines, Philpott et al. 48 emphasize both fun and pleasure in sexual health programming, including direct discussions about how to get condoms to feel better. 48 However, sexuality education approaches need to remain sensitive to different needs and preferences within and across groups. 47 For example, African Americans may prefer more indirect forms of sexual communication, given cultural and religious values. 49 These preferences have led Wyatt 49 to suggest that young people need to learn about both direct communication skills, before and during sex, and less direct, nonverbal interactions.
We agree with Ingham 50 and Mitchell and Wellings 16 regarding the limitations of information-based, individually-targeted interventions. both health educators and medical professionals need instead to focus on the larger socio-cultural context of sexual encounters, and on the ways in which we can help socialize young people to feel more comfortable about sex and contraception. Our culture, like most cultures, lacks a language with which to discuss sex, let alone the prevention of pregnancy and STIs. Prevention programs need to address and even develop a language with which all of us, young adults included, can comfortably discuss sexuality and pregnancy and disease prevention. 15 
